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Phcqocytosis of ilfcdarial CYesce& 

BY J. 31. BERNSTEIN, M.B. (Lond.) 

PLATE XVI. 

WHILST examining some fresh blood-films, taken from a man (a 
patient in the VC'estminster Hospital), who had contracted the 
malignant type of malarial fever some twelve months previously 
on the West African coast, we noticed, to us, an unusual method 
of destruction of the crescentic form of the parasite. The process 
was one of phagocytosis, with peculiar behaviour of the surround- 
ing leucocytes. 

Two films were made, and the cover-slips surrounded with 
vaselin to prevent evaporation, and, though not examined on a 
warm-stage, the heat of the oil lamp concentrated through'the con- 
denser appeared to act as such, for the leucocytes remained fairly 
active during the period of observation, about five hours. 

The films were examined under a Zeiss objective Q-in. ocular 
No. 3, and from each, at intervals of a few minutes, a series of 
sketches was made of the same field, which contained at the outset 
a leucocyte, some red blood-corpuscles, and a female crescent with 
well marked centrally arranged pigment granules. A selection of 
these diagrams is appended (Plate XW.). 

The process seems to divide itself into two parts, viz., the 
ingestion and destruction of the crescent, and the attempted de- 
struction of its pi, nment. 

At  1 .45 p.m. the film was made, and a crescent brought into 
the field of view. At  2.30 p.m. it had altered in shape and become 
more spheroidal, and was partially within the substance of a 
leucocyte (fig. l), which a few minutes later entirely surrounded 
it (fig. 2). Within the substance of the lencocyte a vacuole began 
to form around the crescent, whose outline could barely be dis- 
tinguished from that of the vacuole at 2.50 p.m. (fig. 3). At  this 
time the pigment granules became very active, and they danced 
about with great energy, giving the impression that the crescent 
was still alive, though shortly afterwards its outline could not 1te 
distinguished, and only the pigment remained. Around this the 
vacuole increased in size, and by 3.10 p.ni. (fig. 5) occupied the 
greater portion of the leucocyte, with the now motionless pigment 
at its centre. It continued to grow for a few minutes more and 
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then burst, leaving the pigment in the centre of the leucocyte 
(fig. G ) ,  at 3.14 pm., and a new vacuole started to form around it 
again. 

During all this time the leucocyte was constantly undergoing 
ameboid movements, and at 3 .22 p.m. the vacuole with its pigment 
lay at one end (fig. 8), and it looked as though it would be dis- 
gorged. But it was not so, and, despite this ameboid activity, the 
yigment-surrounded by a vacuole which grew, burst, and re- 
formed repeatedly-remained within the leucocyte, sometimes n t  
the centre, sometimes at the periphery. 

For the first hour there was only one leucocyte in the field, but 
then a second corpuscle appeared at the edge and moved towards 
the centre, and by 3.30 p.m. (fig. 9) had approached and apposed 
itself to the first corpuscle. Around the circumference of this it 
proceded to travel (figs. 10-12), and at 3 .49 p.m. it had wandered off 
again, and numerous red blood corpuscles separated the two (fig. 13). 
No further change could be observed during this apposition. 
This second leucocyte (x) remained in the field, at times approach- 
ing the first one, and some time later a third leucocyte appeared (y), 
which was followed by two more, making altogether fire under 
observation at one time (figs. 14-19). At  4 .33  pm.  leucocytes J' 

and y had apposed themselves to the edge of the original phagocyte 
(fig. 20) and withdrew a short distance. Meanwhile another mas 
approaching (fig. 21), and this formed with the first two reinforce- 
ments a group of three, which at 4 .38  p.m. completely surrounded 
the pigment-containing leucocyte (fig. 22), which at this time con- 
tained several small vacuoles, each enclosing some pigment. At 
4.40 p.m. they had a l l  separated again (fig. 23) and one of the re- 
inforcing corpuscles now contained a small particle of pigment 
surrounded by a vacuole, and with this it wandered off, making 
unsuccessful attempts to leave the pigment behind at the end of a 
pseudopodium (fig. 24). This reinforcing process was repeated 
several times, and at 5.16 p.ni., and later, pigment was noticed in 
several of the leucocytes that had entered the arena entirely free 
from pigment-hence it could not have been derived from other 
crescents caught by theniselves (fig. 26). 

By this time the activity of the corpuscles was diminishing, but 
that they were still alive was shown by the apposition of two at 
6 .5  p m .  (fig. 27), no others being seen in the field, whilst at 

ESPLANATION O F  PLATE XVI. 

Only the first leucocyte is stippled, the others mere1:- outlined. The nucleus 
In  

In fig. 29 the bilobed 
The arrows indicate the direction in v-hich the 

has been purposely omitted in moat of the figs. to simplifp the description. 
figs. 13-16 red corpuscles are shown, but drawn too small. 
deep staining nucleus is shown. 
corpuscles were moving at  the time of drawing. 
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6.40 p.m. (fig. 28) three leiicocytes were seen apart, each contain- 
ing pigment. The original phagocyte now contained several 
vacuoles and some pigment, and was very sluggish. 

Some time later the cover-slip was separated from the slide 
and stained by Leishnian's method, and examined under objec- 
tive & in. Several polymorphonuclear leucocytes were found 
(fig. 29), each containing pigment granules in a large vacuole, the 
cytoplasm also being vacuolated and staining feebly : changes no 
doubt due to the slow death of the leucocyte. 

Evidently, then, these polymorphonuclear leucocytes were the 
phagocytes concerned, and the full process was (1) ingestion and 
destruction of a crescent, ( 2 )  attempted destruction of' the re- 
maining pigment, introducing (3) a union of several leucocptes, 
apparently to reinforce the first one, and (4) the renioval of some 
of' the pigment by these new comers. 

Whether the crescent was still alive at the moment of ingestion 
is uncertain. It is also difficult to say how far the process de- 
pended on the conditions of observation, and as to whether it occurs 
i?Ltra citcm in the circulating blood. 

Similar observations were made on a second film, with exactly 
similar results, by the late Mr. R. W. Newman (of the Westminster 
Hospital), whose untimely death from blood poisoning, contracted 
whilst assisting at a necropsy, was an inexpressible loss to his 
friends and his profession. 

d Simple Wace-length Spectroscope. 

Made to the designs of E. M. NELSON and J. W. GORDOK 
by R. & J. BECK, Ltd. 

THIS apparatus (fig. 53) has been designed for testing colour screen<, 
but is suitable for many other purposes. It consists of a Thorp's 
diffraction grating A placed at the centre of a board, on one side 
of which is placed a slit E. Pivoted on the centre is an arm C, which 
carries at its end an eye-piece D, in the focus of which are cross 
wires. The arm C has an index, which reads direct on the scale E 
in iiiillionths of an inch, the wave-length of the light against which 
the wires are set. F and G are two lenses, one for collimating 
the slit E, and the other for focusing to the eye-piece D. 

The chief point of interest about the apparatus is the simple 
nianner in which the scale of wave-lengths is obtained. 


